. However, only the wildwhereas other residues primarily involved in mediating type protein was detected in late-endosomal fractions CD4 endocytosis are dispensable for this process. Fi-(lanes 2 and 6). As expected from its failure to bind nally, a dominant-negative ARF1 mutant blocks the mimembranes, Nef G 2 A did not copurify with endosomes gration of the Nef-CD4 complex to lysosomes.
interact directly. After coincubation, ARF1 could be captured onto glutathione beads via GST-Nef ( Figure 2B ). ARF1 also copurified with GST fused with the Nef LL 165 AA mutant, which is deficient in AP2-dependent internalization [23] . In contrast, ARF1 did not associate to any significant extent with the purified GST-Nef EE 155 QQ mutant.
Nef-Mediated Recruitment of ARF1 on Endosomes
Nef is tethered to the membrane by N-terminal myristoylation and might be able to recruit ARF1 onto endosomes. However, when bound to GTP, ARF1 can also interact with the bilayer by exposing an N-terminal myristoyl head followed by a stretch of charged residues presumably involved in phospholipid binding (a structural modification known as a myristoyl switch) [24, 25] . We therefore used an ARF1 mutant (ARF1⌬17) that cannot associate spontaneously with the lipid bilayer as a result of a 17 residue N-terminal deletion that eliminates the myristoylation site and the stretch of charged amino acids. Figure 4B ). These results lend support to the existence of a trimolecular complex containing Nef, ARF1, and ␤COP, the formation of which is influenced by the Nef acidic dipeptide. The persistence of a significant degree of Nef-ARF1-␤COP coimmunoprecipitation with Nef EE 155 QQ suggests that independent interactions take place between Nef and the other two proteins and that some of these interactions, namely between Nef and ␤COP, are not influenced by this particular sequence motif.
ARF1 and Nef-Induced Transport of CD4 to Acidic Late-Endosomal Compartments
We investigated further the possible role of ARF1 in Nefinduced CD4 trafficking to acidic late-endocytic compartments. We first measured the rates of CD4 endocytosis. In the absence of Nef, CD4 internalization was only marginally, if at all, affected by overexpression of either wild-type ARF1 or ARF1 T 31 N . As expected, Nef 
in Early Endosomes
We then examined the possible colocalization of Nef, ARF1, and endosomes. For this, we made use of the ably reflecting the increased activity of the GTPase (arrows). However, CD4 still migrated to LBPA-conchimeric protein 44Nef, which comprises the extracellular and transmembrane domains of CD4 fused with taining vesicles (20% colocalization). In contrast, this process was strongly inhibited upon expression of Nef. HeLa cells were transfected with both 44Nef or 44Nef EE 155 QQ and ARF1-gfp or ARF1 T 31 N -gfp. Cell sur-ARF1 T 31 N , with the receptor remaining essentially within LBPA-negative peripheral endosomes (10% colocalizaface CD4 determinants were labeled with a specific antibody, and endocytosis was allowed to proceed for 40 tion). CD4 migration was also inhibited after expression of ARF1 Q 71 L (data not shown). Of note, although endocymin. Cells were then fixed and incubated with antibodies 
